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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

-1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The semi-conductor light emitting device which is a semi-conductor light emitting device which 
carried out the laminating of the semi-conductor layer containing the semi-conductor luminous layer of a 
GaN system on the substrate made from a semi-conductor which consists of SiC, and is characterized by 
having avoided the center of a SiC substrate and having arranged the opaque pad electrode linked to this 
SiC substrate to the corner while using transparence and a substrate with conductivity to luminescence 
wavelength as said SiC substrate. 

[Claim 2] The semi-conductor light emitting device which is a semi-conductor light emitting device which 
formed the electrode of n mold in said SiC substrate, and formed p mold electrode in said p mold GaN 
system semi-conductor layer on the substrate which consists of SiC of 4H of n mold, or 2H while carrying 
out the laminating of an n mold GaN system semi-conductor layer, a GaN semi-conductor luminous layer, 
and the p mold GaN system semi-conductor layer, and is characterized by having arranged said n electrode 
in a corner of a substrate. 

[Claim 3] While carrying out the laminating of an n mold GaN system semi-conductor layer, an InGaN semi- 
conductor luminous layer, and the p mold GaN system semi-conductor layer on the substrate which 
consists of SiC of 6H and 4H of n mold, or 2H The semi-conductor light emitting device which is a semi- 
conductor light emitting device which formed the electrode of n mold in said SiC substrate, and formed p 
mold electrode in said p mold GaN system semi-conductor layer, and is characterized by having arranged 
said n electrode in a corner of a substrate. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a semi-conductor light emitting device. 
[0002] 

[Description of the Prior Art] the ingredient of a GaN (gallium nitride) system and a SiC (silicon carbide) 
system is observed as an ingredient suitable for blue luminescence — having — current — various 
techniques are proposed. 

[0003] For example, in JP,8-64910,A, as shown in drawing 5 (A), the laminating of the n mold SiC cladding 
layer 11, the InGaN barrier layer 12, and the p mold SiC cladding layer 13 is carried out to order on the n 
mold SiC substrate 10, and the semi-conductor light emitting device (the following, the former structure A) 
in which blue luminescence in which the aluminum electrode 14 was formed in this center of the p mold 
SiC cladding layer 13 upper part, and the nickel electrode 15 was formed in the center of the n mold SiC 
substrate 10 lower part is possible is proposed. 

[0004] Moreover, as shown in this official report as the conventional technique at drawing 5 (B) On the 
sapphire substrate 20, the laminating of the AIGaN buffer layer 21, the n mold GaN layer 22, the n mold 
AIGaN cladding layer 23, the InGaN barrier layer 24, the p mold AIGaN cladding layer 25, the p mold GaN 
layer 26, and the p mold transparent electrode 27 is carried out to order. Furthermore, the semi-conductor 
light emitting device (the following, the former structure B) in which blue luminescence in which n mold 
electrode 29 was formed for p mold electrode 28 on this p mold transparent electrode 27 in a part of n 
mold GaN layer 22 is possible is also indicated. 

[0005] Conventionally, in order to grow up the p mold SiC cladding layer 13 of elevated-temperature 
growth (1400-1500 degrees C) into the upper part of the InGaN barrier layer 12 of low dental-curing length 
(about 800 degrees C) in Structure A, the technical problem of the component property that N in the 
InGaN barrier layer 12 breaks away, are easy to produce a lattice defect, and a good crystal is not obtained 
falling during growth of the p mold SiC cladding layer 13 occurs. 

[0006] Moreover, conventionally, in Structure B, since the sapphire which is an insulator is used for the 
substrate 20, a flow cannot be aimed at in the vertical direction of a component through a substrate 20. 
Moreover, since a lattice constant carries out the laminating of the layer of the GaN system whose lattice 
constant is 3.1 1-3.16A on the sapphire substrate 20 which is 4.76A, the technical problem that it is easy to 
produce a crystal defect in the layer of a GaN system by grid mismatching occurs. 

[0007] In consideration of such a point, like the semi-conductor light emitting device shown in drawing 5 
(C) The lattice constant of a GaN system semi-conductor and SiC of n mold which becomes and has a 
near lattice constant are used as a substrate 30. Besides, the layer 31 of a GaN system, i.e., the n mold 
GaN layer of Si addition, Si, the GaN luminous layer 32 of Zn addition, the p mold AIGaN semi-conductor 
(clad) layer 33 of Mg addition, and the p mold GaN semi-conductor (contact) layer 34 of Mg addition are 
formed. It is possible by forming p mold electrode 35 transparent on it and p mold pad electrode 36 to 
consider as the structure (the following, structure C) which cancels the trouble of Structures A and B 
conventionally. 
[0008] 

[Problem(s) to be Solved by the Invention] however, the structure C — also setting — the resistivity of 
the p mold AIGaN semi-conductor (clad) layer 33 and the p mold GaN semi-conductor (contact) layer 34 of 
Mg addition — several ohms and cm — high — enough — low — since p type layer [ **** ] is not 
obtained, it is necessary to form separately the transparent electrode 35 for planning breadth of a current, 
and the technical problem that a production process is complicated occurs. Since this transparent 
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electrode 35 needs to form membranes to extent which can penetrate light thinly and generally needs to 
form the metallic material of protection-from-light nature in it, it has the technical problem that a high 
controllability is needed for the process for creating a transparent electrode 35. 
[0009] 

[Means for Solving the Problem] This invention was made in consideration of the above-mentioned point, 
and the fundamental description is to have avoided the center of a SiC substrate, have arranged to the 
corner the opaque pad electrode connected to this SiC substrate using transparence and a SiC substrate 
with conductivity to luminescence wavelength, and have constituted as a substrate, in the semi-conductor 
light emitting device which carried out the laminating of the semi-conductor layer which contains the semi- 
conductor luminous layer of a GaN system on a substrate. 

[0010] Since transparence and a SiC substrate with conductivity are used to luminescence wavelength as 
a substrate, the transparent electrode needed conventionally can be made unnecessary by arranging so 
that a substrate may be located upwards, and taking out light through this substrate. A cost cut can be 
aimed at in the cutback of production processes, and a list, being able to use a transparent electrode as 
unnecessary. 
[0011] 

[Embodiment of the Invention] It explains taking the case of the semi-conductor light emitting device (light 
emitting diode) 1 suitable for blue luminescence which shows the example of this invention below to 
drawin g 1 . 

[0012] This semi-conductor light emitting device 1 on the substrate 2 which consists of an n mold SiC 
semi-conductor the compound semiconductor layer of a GaN system — that is As the n mold GaN semi- 
conductor layer 3 which doped Si as an impurity, and an impurity It has structure which carried out crystal 
growth of the n mold GaN semi-conductor luminous layer 4 which doped Si and Zn, the p mold AIGaN 
semi-conductor layer 5 which doped Mg as an impurity, and the p mold GaN semi-conductor contact layer 
6 which doped Mg as an impurity to order, and carried out the laminating to it. Since the GaN system semi- 
conductor of a direct transition mold is used for the luminous layer 4, it can enlarge luminous efficiency 
about 100 times compared with the case where can make luminous efficiency high, for example, SiC of a 
indirect transition mold is used for a luminous layer. 

[0013] The p mold AIGaN semi-conductor layer 5 and the p mold GaN semi-conductor contact layer 6 may 
carry out predetermined time annealing processing at the temperature around 800 degrees C after said 
crystal growth if needed, in order to attain the low resistance-ization, since resistivity is large. Although 
resistivity can be reduced in several ohms and cm by such processing, this value is about 10 times large 
compared with the resistivity of the SiC layer of p mold, and it is difficult to obtain current breadth like [ in 
the case of the SiC layer of p mold ]. 

[0014] Although it is common to use 6 H-SiC with the easiest manufacture as for a SiC substrate, since 
these 6 H-SiC is 428nm and its optical absorption edge of that corresponds with the emission peak 
wavelength (425-430nm) of a luminous layer 4 as shown in drawing 4 , it becomes opaque to luminescence 
wavelength. Then, as a SiC substrate 2, an optical absorption edge is shorter than the emission peak 
wavelength of a luminous layer 4, and transparent 4 H-SiC or 2 H-SiC are used to luminescence 
wavelength. Here, as a SiC substrate 2, it is more desirable than 2 H-SiC to use 4 H-SiC with easy 
manufacture. 

[0015] p mold electrode 7 which serves as Si from aluminum and Au is formed in the center section, and n 
mold electrode 8 for pads which consists of nickel and Au is formed in the SiC substrate 2 at the p mold 
GaN semi-conductor (contact) layer 6. Since vertical reversal is carried out and the SiC substrate 2 is 
used so that it may be located upwards as this light emitting device 1 is shown in drawing 2 , p mold 
electrode 7 arranged in the component clamp face T is formed in a comparatively big area. Since thickness 
is thick and opaque, n mold electrode 8 for pads by which wire bond connection is made avoided the center 
of a substrate 2, and arranges it to the corner of a substrate 2 so that the light which carries out outgoing 
radiation from a substrate 2 may not be interrupted. 

[0016] As the component 1 constituted as mentioned above is shown in drawing 2 , vertical reversal is 
carried out so that a substrate 2 may be located in an upside, and p mold electrode 7 is placed in a fixed 
position by the clamp face T of a lead electrode etc. with electroconductive glue S etc. And wire bond 
connection of the thin lines Y, such as gold, is made at n mold electrode 8 for pads located in an upside. 
Although a component 1 is assembled as luminescence equipment as shown in drawing 2 , it can raise 
optical ejection effectiveness by covering a perimeter with transparence resin etc. on the occasion of this 
assembly. 

[0017] If an electrical potential difference is impressed and a predetermined current is passed from p mold 
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electrode 7 to the component 1 interior towards n mold electrode 8, in a luminous layer 4, the light whose 
emission peak wavelength is 425-430nm will occur. Outgoing radiation of this light is carried out outside to 
luminescence wavelength from the perimeter of the transparent n mold GaN semi-conductor layer 3 and 
the luminous layer 4 containing the SiC substrate 2. Here, since low resistance-ization forms p mold 
electrode 7 of a large area in the difficult p mold GaN system semi-conductor layer 6, it can consider as 
the configuration to which driver voltage can be reduced and luminescence area can also be expanded. 
Moreover, since the resistance of a p mold GaN system semi-conductor layer is fully smaller than SiC of p 
mold from the first, even if a current arranges to a corner breadth and the electrode which becomes 
empty, the problem of the maldistribution for a light-emitting part does not produce the SiC substrate 2 of 
n mold. Then, n mold electrode 8 which a current connects to breadth or the cone n mold SiC substrate 2 
has been arranged to the corner of the SiC substrate 2, and has prevented protection from light by n mold 
electrode 8 of the light by which outgoing radiation is carried out outside through the SiC substrate 2. 
[0018] Thus, since the SiC substrate 2 which is transparent and has conductivity is arranged to the up side 
and the electrode 8 for pads was formed in the corner of this SiC substrate 2 to luminescence wavelength, 
it can ** taking out light efficiently through the SiC substrate 2. Therefore, it becomes unnecessary for low 
resistance-ization to use a transparent electrode like before as a p mold electrode 7 linked to p type layer 
of a difficult GaN system, and it can simplify a production process in the configuration of p mold electrode, 
and a list. 

[0019] In addition, in order to prevent the short circuit of electroconductive glue S depended for creeping 
up, as shown in drawing 3 , the insulating coats 9, such as silicon oxide (Si02) and silicon nitride (SiNX), 
can also be formed so that the exposed surface of some substrates 2 and the layers 3-6 on it may be 
covered. 

[0020] Moreover, although the above-mentioned example illustrated the case where the n mold GaN 
semiconductor material which doped Si and Zn as an impurity was used as a luminous layer 4, InGaN 
semiconductor materials, such as an InGaN semi-conductor layer which doped Si and Zn as an impurity, an 
InGaN semi-conductor layer of undoping, or a multiplex quantum well layer of InGaN from which In 
presentation ratio differs, can also be used for this invention as a luminous layer 4. in such a case, 
luminescence wavelength — GaN — comparing — a long wave — since it becomes merit (440nm or more) 
— luminescence wavelength — receiving — as a transparent substrate — the SiC substrate of 4H of n 
mold, or 2H — in addition, 6HSiC substrate of n mold can also be used. 

[0021] moreover, the above-mentioned example as an n mold GaN system semi-conductor layer located in 
one side of the upper and lower sides of GaN or the InGaN semi-conductor luminous layer 4 As a p mold 
GaN system semi-conductor layer located in another side of the upper and lower sides of a luminous layer 
4 using the Si dope n mold GaN semi-conductor layer 3, although the case where the Mg dope p mold 
AIGaN semi-conductor layer 5 and the Mg dope p mold GaN contact layer 6 were used was taken for the 
example, this invention is not limited to this. 

[0022] For example, the undoping n mold GaN semi-conductor layer (n mold AIGaN semi-conductor layer) 
which does not add an impurity, or the n mold GaN semi-conductor layer (n mold AIGaN semi-conductor 
layer) which added donor impurities other than Si, such as Se, germanium, and Sn, as an impurity can be 
used as other examples of an n mold GaN system semi-conductor layer. Moreover, an n mold AIGaN semi- 
conductor layer can also be made into the structure which intervened between said n mold GaN semi- 
conductor layers and luminous layers 4. Only an n mold AIGaN semi-conductor layer can also be made into 
the structure which intervened between said n mold SiC substrates 2 and luminous layers 4 further again. 
[0023] Moreover, the p mold GaN semi-conductor layer (p mold AIGaN semi-conductor layer) which added 
acceptor impurity, such as Zn other than Mg, as an impurity can be used as other examples of a p mold 
GaN system semi-conductor layer. Moreover, the p mold AIGaN semi-conductor layer which intervened 
between the luminous layer 4 and the p mold GaN semi-conductor layer can be omitted, and it can 
consider as the structure which adjoined the luminous layer 4 and prepared the p mold GaN semi- 
conductor layer. It can also consider as the structure which prepared only the p mold AIGaN semi- 
conductor layer further again as a p mold GaN system semi-conductor layer which adjoins a luminous layer 
4. 

[0024] Moreover, although the case where an n mold GaN system semi-conductor layer was directly 
formed in the n mold SiC substrate 2 was illustrated in the above-mentioned example, the buffer layer of 
the GaN system which consists of an AIGaN semi-conductor layer for preventing both grid mismatching 
etc. can be formed between the n mold SiC substrate 2 and an n mold GaN system semi-conductor layer. 
[0025] 

[Effect of the Invention] Since transparence and a SiC substrate with conductivity are used for the semi- 
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conductor light emitting device of this invention to luminescence wavelength as a substrate, it can make 
unnecessary the transparent electrode needed conventionally by arranging so that a substrate may be 
located upwards, and making light penetrate through this substrate. A cost cut can be aimed at in the 
cutback of production processes, and a list, being able to use a transparent electrode as unnecessary. 
Moreover, it can reduce the optical absorption by the SiC substrate, and can offer a bright light emitting 
device while it keeps luminous efficiency very high compared with the case where SiC is used for a 
luminous layer, since the semi-conductor light emitting device of this invention uses the semiconductor 
material of GaN of a direct transition mold, or InGaN for the luminous layer. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view having shown the structure of the semi-conductor light emitting device 
in one example of this invention. 

[Drawing 2] It is the important section sectional view of luminescence equipment equipped with the semi- 
conductor light emitting device of this example. 

[Drawing 3] It is the important section sectional view of luminescence equipment equipped with the semi- 
conductor light emitting device of other examples. 

[Drawing 4] It is drawing having shown the physical property value of the ingredient of the semi-conductor 
light emitting device in this example. 

[Drawing 5] The sectional view having shown the structure of the semi-conductor light emitting device 
according [ (A) and (B) ] to the conventional technique and (C) are the sectional views showing the 
amelioration structure of this drawing (A) and (B). 
[Description of Notations] 

1 Semi-conductor Light Emitting Device 

2 N Mold SiC Substrate 

3 N Mold GaN Semi-conductor Layer 

4 GaN Semi-conductor Luminous Layer 

5 P Mold AIGaN Semi-conductor (Clad) Layer 

6 P Mold GaN Semi-conductor (Contact) Layer 

7 P Mold Electrode 

8 N Mold Electrode 



[Translation done.] 
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ftrt>6fc**«2fl!>±CC. GaN*©ffc^ft¥«K*»> 

WHiltSitF-^lfcnaGaN* 
2®<*H3, WE«5iltS i . ZntF-^l/fcnfiG 
aN*z£##fe7£J§4, ^«»tltMg* K-^lfcp 
MAlGaN*i(*15, T^tiUtMg^K-^U 
/cpIGa N^zgffcn > * 9 V Jf 6 £ XRIcSibKfi 0 T 

sa^ut^r, mn»»B« i o omim.*z< ?ZC 

[0013] p^A 1 GaN¥zg«i5, p§2GaN* 

8 o o&cmfc<omBtr&ittmT~- >;>»t 

M<DS i CJBcoitffifaffllcJt^T l 0iSSSt>**<, 20 

[0 0 14] Si Cltmt. «S3Wlb88ft6H-S 
i C*ffl^4©^— H4CC7n-r<fc5K:, 
CCD6H- S i Cte, ^MW4 2 8 nmTl) 
0, l^»4<WBfefcT--*ijaS (42 5-43 0nm) 

tr-^*»j:oja<, «*a«K:»Lraw«c4H-s 

iC v »SWi2H-S i Ciil^C^, CCt, S 30 

iCIK2iim 2H-SiC<t0fc»W8fi4 
4H-S i C*/Bt>*.<D#»S0l\, 

[0015] plGaN^zSft (r3>££ h) ^60C 
tt, -t^ASHCS i £A 1 <t AuJ&>e>tt*p5S«ffi7 
*&f&U, S i CS«2CC«, N i iAu*644A 9 

KfflOnfflWf 8*JBfltl/-Cl»*. CCDfWfcsR^ lit 
H2«:*rJ:5Cc % S iC«R2 3&s±«cffi«t-*J:9«: 

*pS««7tt. Jt«BW:*ftlHIK:»J«snrc>&. 

*W<T^a^T&&<DT\ »«2*i6ffii*ra*«:ifi 
6«CC*J:5CC, »«2<D*3fe*iB»ra«2fl[)»IWCcE 

[0 0 1 6 ] ±BOJ:5«ctft*LAdR^l« k H2«:S* 
TJc^Cc, *S2^±ffliR{ig"r^d: j 5^±TSlE$ 
n, pS**7*fi»«tt«2WWS»tc<fcor FWB 

>F«tt3ft*. JRT-ltt, #fc3ft8ES<tOT, H2tc^ 
■TJ:5«:tt*fi[T6ti4^ CCDfflttTKBROT, Mm 50 



#1^2 0 00 -7 7 7 1 3 

4 

[0017] sn«rawrai/rps«@7^e>nssg8 

*Jl>TR3fctr- ^?ftfi*J4 2 5 - 4 3 0 n mWSS 
T5. C<ZMfctt fc **«««c»Urj89BttnfiGaN* 
«H3 t S i Ca«2**tf«36J14(DflH^6^» 
CcHiftfSft*. CCT\ ffi^ffi{btfBJBttp32GaN 

&mm#m 6 *c ^ig© p i mm o x t >z><o 

*©»Jaffl3&SpSGaN^*a»»JlttbiJ:i5, pS© 
S i CJ:0fe+^c/h3ti<Dr. 0 *>"J* < % 

Oat*, tct, affijWEtfO-^^nSSS i CSS2 

tc*gtt-r£ns«S8tt. s i cs^2coraa5^ies 

0, S i ca*2*^UTjW«cH«*S*i&36©n«« 
fi8tcJ:ijg36*|»±OT^4. 
[0 0 18] ccDcfc^^c, ^jtiKScc^oraWT?* 

0, »«tt4WfSS i C«R2*±«CCEIB0, CCD 
S i CSfi2 0HKC'<? FfflWMI8«»ft:Or, S 
i C1IR2 tllt*t«W«C«lllTC 

[0019]^ »«HftWHS©ttl»±»0(cJ:4« 
> (SiQ )*>S{b'> y ra > (Si He )«©»»*©»iR 9 1« 

[0020] ±isafi««»*»4 <t or . s 

1. Z n It F - a N*»fttt 
tt*ffll>S^*WSOfc**. #*WB> «36JB4tO 
t, Witt* Si, Zn^«tilTF-^U/<:In 
GaN¥ii*I, 7>F-7'©InGaN^i*I, * 

nfflJSRtt^Stt* I nGaN<D^M^#FJI 
*<D. InGaN*«Wm*ffll»5Cifet*4. C 
<D<fc 5 ternS. 5B6«fi**G a N fctb^Tfiiftfi ( 4 4 

<bOr, nS©4HtL<tt2HOS i CStStCftlA. 
t\ nMcZ)6HS i Clfi*ffl^5Cibt#S. 
[0 02 1 ]*/c ±f BSaSWItt, GaN4>0<teIn 
G a N 4 ©±T©— ^nSGa 
NSMNMWliOT. Si F-7'nSGaNfi(*13 
«*»4©±TOfS*K:ffi«'r4pfflGaN3R 
aBMMIiLt, Mg F-^pfiAlGaN*»(M 
5, Mg F-?pfiGaNa»*H6*ffl(r^J(* 



(4) ftffl 2 0 0 0 - 7 7 7 1 3 

5 6 

OT. ^|fc^£m&<,>T>K-:7*n§2GaN¥i»f*JI Si bTSJiilll©^. h ^>£0SC 

(nSAI GaN$l($I) . TOiiLt tWCZZ. :##Sf!©¥^f*ffcftST-W: t 

SitWOSe, Ge. SnfOFt-^MMMfc KK^jB^SOG a N A^CHi I n G a N©^(*ttf4 

nSGaN*^ftl ( nSA l GaN¥ig&Ji) ZR}^ £ffl^Tt,>&©-C\ S i C£IS:McJlK:fflt,>Sig£K:J*-< 

•5C<t*i-C^S. g/c. BtflBnMGaN^ftBi^ 'C#&3!c38J35 ; &®tf>T;g< S^i <!: fcJC. S i CSSCcJ: 

Jf4©fii]ic. nSA l GaN#>IWl£:rN£0/'fc«&<t 4*««*<B»L'CW*t>IB6*-7-*lltt , r4C <t#-C 

i^*@4©Po1k:. nSA 1 G a N*zl#Ji©.*£/H£ [0ffi©lS$i&i&9I] 

[0023] $fc. p!GaNS*i«:i©i©Wil/ ii^L/cK®0-C*S. .. 

X. ^®t\sXMg\m-<DZn^<DT?^y'ttW6!l [02 ] l^lljfc#J©^##l#f£^£<I*S#£#Kg© 

«i/cpSGaN#i($I (pIA lGaN^ift S35»rffl0-C*>£. 

@> *m^htbifiX-%Z>. tic. #£3fcJf 4£pg>Ga [B3] ft©SOS«©iN»#«3fe*^-*fl|*.4»je*Elt 

N^f*(i©ra(c^aELr^/cpSA 1 g a N^jgws <Dmmmm~chz>« 

**BSL/. B*14 Kif L/t p 1G a Nf Ifti^tS [04] |5)^fePJ«:*JW-S*®#:^^©W©tI14 

BSSI-SpSGaNIfiftlilt, pSAlGaN [05] (A) (B) ». W&%Lmc&Z>¥mft3mm 

m&&m<D?>*:W£.Vitd®&tTZ>Zti>X-i*Z>. ^©«3S**L//cWfffi0. (C)«|g|0(A) (B)© 

[0024] &tc> ±%mmm-eix nss ici«2 20 ^m^^^-rwraE-c*^., 



W s nSS i CSS2 i nSG a N$f iftlOHtC, 


i 




m^CDm+^&Z^T&tc&olA 1 G a N^zgf*/! 


2 


n^S i CIS 


f^^tC^Ga N*<D>* ?7r'l £JfcJ&-f & C £ #"C * 


3 


nS2GaN¥*ftti 


£o 


4 


Ga N^NItiSSftJB 


[0 02 5] 


5 


pIA 1 GaN*i<* F) 




6 


pSGaN*»ft <:n>** h) M 




7 






8 










[an 




[12] 




P-CaNflte)@ 



P-Alfafl(Mg))g 



CaM(Sl,Zp)ft%B 



D-GaN(Si)@ 





D-4H-SiCS« 



n-CaN(Si)B 



P-ALGaNOig)Ji 



F-CaN(Mg)Jg 




(5) 



#1120 0 0-7 7 7 1 3 



[S3] 




(A) 



[05] 



(B) 



p-sic?7?rjg 



-12 
-11 



27- 
26- 



23-^ 

22 

2t 



rtlGaN^rff 



D-GaNJg 



srr 35 



k-UaKUbJM '-4-34 



P-AlGaNQfa)Jg ,4 -<33 

c a K(Si < z P )?g^r 



Q-CaN(Si)« 



n-SiCS« 



-31 

-30 

-37 



[04] 





6H-S1C 


4H-S1C 


2H-SIC 




2.9 


3.2 


3.3 


feStOttbo) 


428 


388 


376 



<GaN(Si.Zn)«*®(73f-^»S : 425~430m> 



